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BACKGROUND: As the number of patients treated by thoracoscopic stapler blebectomy increased, the
postoperative recurrence rate had risen unexpectedly. We retrospectively investigated the cause and man-
agement of primary spontaneous pneumothorax recurrence after thoracoscopic stapler blebectomy.
METHODS: From March 1992 to the end of December 2006, thoracoscopic stapler blebectomy was 
performed in 357 patients with primary spontaneous pneumothorax at the Nihon University Itabashi
Hospital. The causes and management of recurrence were investigated in 30 patients with postoperative
recurrence based on items such as the resurgical observations, preoperative chest computed tomography
findings, previous operative notes.
RESULTS: Among the patients with bilateral pneumothorax, young patients exhibited a higher tendency
for postoperative recurrence. The most common cause was new bulla formation (28 slides, 16 of which
were apparently related to the staple line and 12 of which were not related to the staple line).
CONCLUSION: In thoracoscopic stapler blebectomy for primary spontaneous pneumothorax, the 
most common cause of recurrence was new bulla formation. It is necessary to establish additional pro-
cedures involving either the visceral pleura or the parietal pleura to reduce the recurrence rate. 
[Asian J Surg 2011;34(2):69–73]
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Introduction
Thoracoscopic stapler blebectomy for spontaneous pneu-
mothorax is minimally invasive, and the period of post-
operative hospitalisation is short. It is now becoming a
more common procedure than conventional thoraco-
tomy in many institutions.1−5 However, the increase in the
number of patients undergoing this operative procedure
has led to an unexpectedly high rate of postoperative
recurrence,6−8 thus resulting in numerous difficulties in
coping strategies for patients with postoperative recur-
rence. Only a few case reports of recurrence1−4 have so far
been reported; no detailed large-scale studies have yet
been reported. Therefore, we retrospectively investigated
the causes and management of primary spontaneous
pneumothorax recurrence after thoracoscopic stapler 
blebectomies that our institution performed over the past
14 years. 
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Patients and methods
We evaluated 357 patients who presented with primary
spontaneous pneumothorax and underwent thoraco-
scopic stapler blebectomy at Nihon University Itabashi
Hospital in Tokyo, Japan from March 1992 to the end 
of December 2006. Patients with pneumothorax with 
specific causes such as pulmonary hamartoangiomyo-
matosis, catamenial pneumothorax, and pneumothorax
secondary to chronic obstructive pulmonary disease and
patients older than 50 years were excluded. The indica-
tions for surgery were a first episode with persistent air
leak, a recurrent ipsilateral pneumothorax, or a previous
contralateral pneumothorax. There were 312 males and
45 females, and their ages ranged from 12 to 48 years
(average, 27.2 years). After being discharged from the hos-
pital, patients received follow-up care at an outpatient
clinic at 1 week, 6 months, and 12 months, at which time
chest radiography was performed. Approximately 96% of
patients received follow-up care for at least 12 months.
The mean follow-up was 51.2 months (range, 10–108
months). The patients were instructed to visit a clinic or
emergency room whenever they had any symptoms
related to the recurrence of pneumothorax, such as chest
pain, cough, or dyspnoea. In addition, an interview by
telephone was performed before the writing of this arti-
cle. This study was approved by the ethics committee of
the Nihon University School of Medicine. Informed con-
sent was obtained from all subjects participating in the
study, and the research procedures were in accordance
with the recommendations of the Helsinki Declaration of
1975 and its successive modifications.
Statistical analysis
Statistical analyses of the data were performed using the
StatView statistical software program 5.0 (SAS Institute,
Inc., Cary, NC, USA). Statistical significance was calculated
using Cox’s proportional-hazards regression analysis.
Statistical significance was defined as p less than 0.05.
Initial standard thoracoscopic procedure 
The standard thoracoscopic surgery for spontaneous
pneumothorax at our institute was as follows: One-lung
ventilation was performed under general anaesthesia.
Three trocars (5-mm, 10-mm, and 12-mm) were inserted
from the affected side of the thoracic wall. The chest cav-
ity was observed using a thoracoscope with a diameter of
either 5 or 10 mm, and the blebs were identified. There-
after, an intra-operative air-leak test was performed with
distilled water. A partial lung resection was performed in
the normal lung field, including blebs, with an endoscopic
linear stapler. No mechanical or chemical pleurodesis was
performed. After coagulating all bleeding points from the
trocar insertion holes, a 20-French chest tube was inserted
through the trocar insertion hole, and the other trocar
insertion holes were then closed with sutures.
Results
During surgery, we identified air leaks from blebs using the
air-leak test and surgically removed them in 111 patients
(31.1%). In 239 patients (66.9%), air leaks from blebs were
not identified, but thin, white blebs were seen and surgi-
cally removed. In seven patients (2.0%), neither blebs nor
air leaks were identified, and we performed blind apical
resection.
Age and bilateral pneumothorax occupancy
The 30 patients with recurrence after thoracoscopic sta-
pler blebectomy ranged in age from 14 to 40 years (aver-
age, 22.4 years) with a gender distribution of 24 males and 
6 females; 13 patients had bilateral pneumothorax (43.3%).
On the other hand, the 311 patients without postopera-
tive recurrence ranged in age from 12 to 48 years (average,
31.7 years) with a gender distribution of 288 males and 
39 females; 32 patients had bilateral pneumothorax (0.98%).
A statistically significant difference was observed among
the patients with bilateral pneumothorax, and young
patients exhibited a higher tendency for postoperative
recurrence (Table 1). 
Period until recurrence
A study of the period from primary thoracoscopic surgery
until recurrence in 30 patients showed that the period
until recurrence ranged from 14 to 2,136 days (average,
412 days) after surgery, wherein 90.3% of the patients
experienced a recurrence within 2 years (Figure 1).
Causes of recurrence
The causes of recurrence were investigated in 30 patients
who underwent initial thoracoscopic stapler bullectomy
at our institute; 32 resurgeries were performed on these
30 patients. The causes of recurrence were estimated based
on the preoperative computed tomography findings, 
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previous intra-operative video findings, previous opera-
tive notes, previous postoperative courses, collapsed bulla
genesis regions, and intra-operative observations. The most
common factor was new bulla formation and occurred in
28 cases, 16 of which were apparently related to the staple
line (within 1 cm of the staple line) and 12 of which were
not related to the staple line. Two cases were apparent
oversights, and the remaining two cases were categorised
as “unknown” because the staple lines could not be clearly
identified (Figures 2 and 3).
Coping strategies
In terms of coping strategies for the 30 patients with tho-
racoscopic postoperative recurrence, five sides (15.2%)
were conservatively treated with chest drainage only,
whereas second surgeries were performed for the remain-
ing 27 sides of 25 patients. In the early stages, four sides
(12.5%) were treated by transfer to conventional thoraco-
tomy. However, for the remaining 23 sides (71.9%) of 20
patients, adhesions were separated using improvements
in surgical techniques and ultrasonic scalpels, allowing
the second surgeries to be performed using only thoraco-
scopic surgery in the late stages (Figure 4). Therefore, 
thoracoscopic second surgeries were possible in 23 of 
27 (85.2%) sides of 25 patients who underwent second
surgeries for thoracoscopic postoperative recurrence at all
stages. In all patients who underwent re-operation, we
performed additional procedures including pleurodesis.
Discussion
Thoracoscopic stapler blebectomy for primary sponta-
neous pneumothorax spread at a phenomenal rate in the
early 1990s, and many institutions replaced conventional
thoracotomy with this less invasive surgical method.1−3,9
However, the postoperative recurrence rate for this opera-
tive method was higher than expected. While the postop-
erative recurrence rate of conventional thoracotomy is
low,10−12 thoracoscopic stapler blebectomy is associated
with a high recurrence rate of approximately 10–20%13−16;
therefore, each institution has struggled to implement
appropriate measures.
A study of patients with postoperative recurrence after
thoracoscopic stapler blebectomy showed that many of
these patients were young and that patients with histories
of bilateral pneumothorax had a significantly higher
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Table 1. Multivariate analysis: Cox’s proportional hazards
regression analysis
No. of patients (%) χ2 p
Overall 357 (100)
Age
Mean (yr) 24.7
Range 12–48 5.712 0.016
Sex
Male 316 (88.5)
Female 41 (11.5) 0.047 0.828
History of 
pneumothorax
Unilateral 312 (87.4)
Bilateral 45 (12.6) 7.83 0.005
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Figure 1. The interval to collapse from initial stapler bullectomy.
Figure 2. The causes of recurrence were investigated in 30
patients. The most common factor was new bulla formation
apparently related to the staple line.
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postoperative recurrence rate. Moreover, our analysis of
the causes of recurrence concluded that it was mostly
caused by new bullae or blebs near the staple lines. It is
necessary to perform appropriate additional procedures at
resection stump sites (such as applying absorbable sheets17
or performing abrasion by a laser18,19 or electrocautery9). 
There are also other reports regarding additional pro-
cedures for treating adhesions at the resected sites and the
parietal pleura, such as mechanical pleural abrasion20,21
on the parietal pleura, pleurectomy22,23 of the apical portion
of the lung, electroablation,24 and chemical pleurodesis
with minocycline25 or talc.6,26,27 However, upon considering
both the possibility for a second surgery because of future
onsets of malignancy and the aetiology of spontaneous
pneumothorax, we believe that it is advisable to take appro-
priate measures for any resected site of visceral pleura.
Regarding resurgery for primary spontaneous pneu-
mothorax, thoracotomy used to be performed for early-
stage patients. The degree of adhesion is mild after initial
thoracoscopic surgery; thus, most cases are currently able
to undergo thoracoscopic resurgery because of technical
improvements and the use of ultrasonic scalpels.
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Figure 3. Thoracoscopic findings of new bulla formations near the staple lines. The initial staple lines are shown by arrows.
Figure 4. Flow chart of treatment for postoperative recurrence.
PR = postoperative recurrence; SP = spontaneous pneumothorax.
However, the fact that the degree of adhesion after
thoracoscopic surgery is mild may be a causal factor for
the high postoperative recurrence rate. In any event, dur-
ing thoracoscopic surgery for primary spontaneous pneu-
mothorax, it is necessary to take appropriate measures for
stump resection sites. It can also be said that thoraco-
scopic surgery is a less invasive operative method that
allows for a second thoracoscopic surgery even after the
unfortunate recurrence of spontaneous pneumothorax.
Furthermore, if a low recurrence rate after stapler blebec-
tomy is expected, then it is necessary to establish addi-
tional procedures for either the visceral or parietal pleura.
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